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Dˆ = ￿0Eˆ + P = ￿Eˆ
Bˆ = µ0Hˆ + M = µHˆ
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and Fig 2: Large interaction region (green) for a 
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ERSF 75KW 
Solid State RF 
Hughes TWT ‐ RF Tube 100kW  
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1st order perturbation  >>
Stimulated emission
Spontaneous emission
2nd  order perturbation >>
Lorentz's Force Equation
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Time changing in m0c
2! (DC and AC beam energy) is 
related by the E.v dot product in this equation. The 
DC beam energy !dc is given by (1+Vdc/511); Vdc is 
the DC beam accelerating potential. While the AC 
beam energy exchange (stimulated emission) is 
calculated through the Madey’s theory. 
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Complementary Split Ring Resonator 
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Magnitude 
Phase 
Transmission through CSRR  
interrup'ng waveguide. 
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•  1.6 KeV/m Acc gradient 
•  About 1/5 of the gradient  
    to a comparable pill box  
    resonator  
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Dispersion rela'on extracted, black 
dots,  with the light line shown in 
green.  
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!Hij = < !E0(!r − !Ri)|Oˆ| !E0(!r − !Rj) >
=


(ω0/c)
2 = α (i = j), the same defect
(ω0/c)
2β1 (i "= j), the first-neighbour defect
(ω0/c)
2β2 (i "= j), the second-neighbour defect
(ω0/c)
2β3 (i "= j), the third-neighbour defect
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Excitation of one defect
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Hidden  
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           Photon 
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Cavity 1  Cavity 2 
Waveguide 
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